Conservation of large foci formation in arrested oocytes of Caenorhabditis nematodes.
Within the rhabditid phylogeny of nematodes, the great majority of species are gonochoristic, having evolved as obligate male/female species. In contrast, the well-studied nematode model system, Caenorhabditis elegans, is androdioecious, utilizing a hermaphroditic/male reproductive system. We have previously determined that in the arrested oocytes of old-aged C. elegans hermaphrodites with depleted sperm, large cytoplasmic ribonucleoprotein foci form. The formation of these foci is reversible, as they dissociate within 3 h after a male mates with the hermaphrodite, resupplying it with sperm. The functional significance of these oocyte foci is not known and previously has not been clear for a hermaphroditic species in which oocytes of young adults wait only approximately 23 min to be fertilized. One hypothesis is that the foci function to maintain maternal mRNAs in oocytes while fertilization is delayed. In this paper, we examine four gonochoristic rhabditid species: Caenorhabditis remanei, Caenorhabditis sp. CB5161, Caenorhabditis sp. PS1010, and Rhabditella axei DF5006. We demonstrate that in three of these four species, ovulation arrests in unmated females until mating occurs and large cytoplasmic foci develop in arrested oocytes. The oocyte foci contain nuclear pore proteins and, in C. remanei at least, the RNA-binding protein MEX-3 as well as RNA. We speculate that these foci maintain the integrity of ooctyes, possibly maintaining the stability or translational repression of maternal mRNAs in unmated females. We further speculate that their presence in oocytes of old-aged C. elegans hermaphrodites is due to conservation from an ancestral gonochoristic state.